The complexation reaction of magnesium and 3,5-dinitrosalicylic acid has been investigated by potentiometric method in aqueous 0.1 M K N 03 medium. The formation constants (log K) of the complex MgA predominating in the pH range 6 -9 have been found to be 2.30, 2.425 and 2.65 at 25, 30, and 35 °C respectively. The values of overall changes in AF, AH and AS accompanying the reaction have also been evaluated at 30 °C and found to be -3.385 kcal/mole, -13.71 kcal/ mole and -34.0 cal/degree respectively.
The complexation reaction of magnesium and 3,5-dinitrosalicylic acid has been investigated by potentiometric method in aqueous 0.1 M K N 03 medium. The formation constants (log K) of the complex MgA predominating in the pH range 6 -9 have been found to be 2.30, 2.425 and 2.65 at 25, 30, and 35 °C respectively. The values of overall changes in AF, AH and AS accompanying the reaction have also been evaluated at 30 °C and found to be -3.385 kcal/mole, -13.71 kcal/ mole and -34.0 cal/degree respectively.
3,5-Dinitrosalicylic acid has been reported to form complexes with many bivalent and trivalent metal ions, viz., N i( II) \ C o (II) 1, B e (II) 2, La ( III) 3 and F e (III) 4. A survey of the existing literature shows that there is no information avail able regarding the complexation tendency of 3,5-di nitrosalicylic acid (3,5-DNS) with M g ( II) . Hence, the present investigation has been initiated. The values of stability constants have been calculated by applying C a l v i n and M e l c h i o r 's 5 extention of B j e r r u m 's 6 method at 25, 30 and 35 °C . The val ues of overall changes in free energy, enthalpy and entropy accompanying the reaction have also been evaluated. Experimental 3,5-Dinitrosalicylic acid (Riedel, Germany) and AnalaR (BDH) reagents M gS04-7H20, potassium nitrate and sodium hydroxide were used and their solutions prepared in doubly distilled water.
A Cambridge bench pattern (null-deflection type) pH meter with glass and calomel electrodes was used for potentiometric titrations after calibrating it against standard buffers. All titrations were carried out at constant ionic strength adjusted by 0.1 M K N 03 solu tion.
The experimental procedure for determining the composition and stability of the complex consisted of potentiometric titrations of 3,5-DNS in the absence and presence of Mg (II). 
R esults and Discussion
Stoichiometry: The stoichiometry of the complex formed during the interaction of M g S 0 4 • 7 H.>0 and 3,5-DNS was established by titrating solutions con taining 3,5-DNS and M gS 04-7 H 20 in different ra tios against standard alkali. The titration curves are shown in Fig. 1 .
The appearance of inflections (Curve 1, Fig. 1 ) after the addition of 1 and 2 moles of NaOH/mole of ligand corresponds to the neutralization of carb- oxyl and hydroxyl groups respectively. The reaction may be represented as:
HA® + OH® -> A20 + H 20 .
Addition of an equimolecular concentration of M g ( II) , (Fig. 1, curve 2) alters the shape of the free ligand titration curve as a result of complex formation. The first buffer region of these curves almost coincides till one mole of NaOH/mole of li gand has been added. This shows that there is no complex formation in the acidic pH range, as the affinity of Mg (II) is not great enough to compete with the relatively high concentration of hydrogen ions and an inflection corresponding to the neutrali zation of the -COOH group is obtained. How ever, the lowering in buffer region starts after the addition of one mole of NaOH/mole of ligand and a sharp inflection at 2 moles of NaOH/mole of li gand is obtained, indicating the formation of 1 : 1 M g (II) complex as a result of displacement of the hydroxyl proton. The complexation reaction may be represented as:
When 2 moles of 3,5-DNS are aded to a single mole of M g ( II) (Fig. 1, curve 3 ) , two inflections at 2 and 4 moles of NaOH/mole of ligand are ob tained, indicating the formation of a 1 : 1 complex and neutralization of free ligand. A white precipi tate is obtained above pH 10.5 in both the cases.
Further evidence of the formation of 1 : 1 com plex and the replacement of a proton by M g (II) from the -O H group has been obtained by titrat ing mono sodium salt of 3,5-DNS in the absence and presence of M g (II) against standard alkali. The nature of the curves in this case is almost the same as in 3,5-DNS : Mg system.
Stability Constant: The C a l v in and M e l c h i o r 's extention of B j e r r u m 's method was used to calcu late the stability constant of the complex formed from potentiometric titration data.
The evaluation of n values (average number of ligand molecules bound per atom of metal) was made from Fig. 2 (curves 1 and 2, 3 Where K x and K 2 are first and second dissociation constants of the acid. The p K x and p K 2 values de termined at 25, 30 and 35 C are 2.58 and 7.47, 2.81 and 7.54, and 2.96 and 7.61 respectively". All quantities in equation (4) Mg-3,5-DNS system at 25, 30 and 35 C (curves 1, 2 and 3 respectively). The values of log K were read directly from the graph at n = 0.5. Thermodynamic Functions: The values of overall changes in free energy (A F ) , enthalpy (AH) and entropy (^l-S) on complex formation have been de termined at 30 °C. The value of AF was evaluated by using the expression AF = -R T lin K, where R is the gas constant and T the absolute temperature. The value of AF was found to be -3.385 kcal/ mole. The value of AH was determined with the help of the equation d ln K/dT = A H /R T'2, which may be written in the form
The values of log K obtained at different tempera tures were plotted as a function of 1/T. The gra dient of the tangent drawn at the point correspond ing to 30 C was determined and equated with -zl///4.57. The value of AH thus obtained was found to be -13.71 kcal/mole. 
